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(57) ABSTRACT

A surgical milling instrument, comprising two tubular cut-
ters arranged one inside another, each of which has a
cylindrical shaft tube, an integrally formed distal end piece
in a hollow hemispherical shape, and a cutting window,
wherein the outer tubular cutter is non-rotatably mounted on
a main body and the inner tubular cutter is mounted in a
rotationally driven manner thereon, is characterized in that
at least one of the end pieces, in a hole surrounding the axis
of the associated shaft tube, has an insert plate connected on
the edge thereof to the edge of the hole.
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1
SURGICAL CUTTING INSTRUMENT

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application is based upon and claims the
benefit of priority from PCT/EP2013/000839 filed on Mar.
20, 2013, which claims priority to DE 10 2012 005 536.6
filed on Mar. 21, 2012. The entire contents of each of which
is incorporated herein by reference.

The invention relates to a surgical cutting instrument of
the type listed in the preamble to claim 1 as well as a tubular
cutter of the cutting instrument and a method for producing
the tubular cutter.

A generic cutting instrument is known from EP 0 807 413
Al. It serves for removal by cutting of bodily tissues of all
types and is used particularly endoscopically, for which
purpose it is suitable due to an elongated shaft tube.

The tubular cutters are mounted on a main body, namely
the outer tubular cutter is non-rotatably mounted and the
inner tubular cutter is mounted rotationally-driven. An elec-
tromotor is provided e.g. in the main body. The length of the
shaft tube is adjusted to the surgical conditions, e.g. for
working in a joint or in the abdominal cavity. The inner
tubular cutter rotates at a high rotational speed. By this
means, the cutting windows are moved relative to each other
in the shaft tubes. entering into the cutting windows is cut
away by the shear movement of the edges of the cutting
window to each other.

For this purpose, the tubular cutters must glide as closely
as possible on each other and require a good mounting on
each other for long-term safe operation at high rotational
speeds. Bearings between the cylindrical shaft tubes are
thereby provided. In the region of the hemispherically-
shaped end pieces, an axial mounting of the shaft tubes on
each other is necessary.

According to the prior art, the hemispherically-shaped
end pieces lie completely on each other for axial mounting.
This indeed results in a good axial mounting, but also in a
radial mounting in the spherical region.

An additional radial mounting in the distal end piece of
the tubular cutter is, however, unfavorable, since this mount-
ing, together with the mountings in the region of the
cylindrical shaft tube, results in a redundancy, which leads
to wear and jamming hazards.

A further disadvantage of the known design is the very
expensive production of the distal end pieces formed in a
hollow hemispherical shape, which must be formed in a
highly exacting fit.

In the known manufacturing process, the shaft tube is
drawn into the spherical shape by pressing on the distal end
and by this means closed, up to a small hole, which must be
closed by the very expensive deposition of material.

It is the object of the present invention to cost-efficiently
improve the problems of the axial mounting in a generic
cutting instrument.

This problem is solved by the features of the character-
izing part of claim 1 and by claims 7 and 8.

According to the invention, an insert plate is inserted in an
end piece which surrounds the axis of the shaft tube. By this
means, the closing of the hole remaining from indenting the
tube is unnecessary. Since the plate is inserted, it can be
processed separately from the tube and can be formed very
easily in a suitable way for the axial mounting. This work on
the plate can be carried out substantially more easily, if said
plate is still separate from the tubular cutter.
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The end pieces, with their insert plates, can be formed
exactly hemispherically, wherein a radial mounting would
also result, in addition to the axial mounting, in the region
of the end pieces, which radial mounting, however, is
undesired. Therefore, care should therefore be taken, that
there are only axial contacts, and no radial contacts, in the
region of the hemispherically-shaped distal end pieces. The
features of claim 2 are advantageously provided for this
purpose. If an insert plate protrudes with the center of the
surface thereof lying towards the other end piece over the
sphere surface, then this results in the axial contact between
the two end pieces in the region of this protruding center, by
which means a very clean, axial mounting point results,
namely without radial guidance. This form of the insert plate
can thereby be provided on the outer tubular cutter as well
as on the inner tubular cutter. The plate must thereby
protrude inward on the outer tubular cutter, and it must be
formed protruding outward on the inner tubular cutter.

The inner surface of the insert plate is thereby formed
advantageously flat according to claim 3. If this insert plate
is provided on the outer tubular cutter, then the flat inner
edge provides a good contact for the protruding region of the
insert plate on the inner tubular cutter, wherein every radial
guide is foregone in this region.

The outer surface of the insert plate is thereby advanta-
geously formed according to claim 4 as part of the sphere
surface. A completely undistorted spherical surface thus
results on the outer side of the tubular cutter, by which
means e.g. injuries are prevented.

Advantageously according to claim 5, in this form of the
insert plates with flat inner surface and spherical outer
surface, the two insert plates can be formed identically,
which simplifies warehousing and costs.

The insert plate can have largely any peripheral shape,
e.g. square. The hole in the end piece, which should receive
the insert plate, must then be correspondingly produced.
Preferably, according to claim 6, this hole is formed as a
drilled hole arranged concentric to the axis of the associated
shaft tube, by which means the production of the hole in
rotating processing is simplified very much. The end plate
suitable thereto can also be produced in a cost-efficient way
using cylindrical lateral faces.

Claim 7 protects the tubular cutter of the cutting instru-
ment.

The inventive tubular cutter can be produced in various
ways, preferably according to claim 8. Initially thereby,
preferably in a rotating operation method, one end of the
shaft tube is pressed into the hemispherical shape until a
small opening remains there, which opening is smaller than
the hole in which the insert plate should be inserted. The
hole for the insert plate is subsequently introduced, e.g.
using a drill, in order to then insert the insert plate into this
hole and subsequently to connect said insert plate to the shaft
tube on the edge, for example by soldering, welding, or the
like.

The invention is depicted in an exemplary and schematic
way in the drawings. As seen in:

FIG. 1 a side view of an inventive cutting instrument,

FIG. 2 an axial view through the enlarged distal end
region of the cutting instrument of FIG. 1 with the depiction
of the region of the axial support by means of two insert
plates,

FIGS. 3 & 4 a depiction of the insert plates in other
embodiments,

FIG. 5 a depiction of the region of the axial contact with
only one insert plate, and



US 9,433,432 B2

3

FIGS. 6-8 three production steps to form the distal end
piece in an axial view through the distal end region of a
tubular cutter.

FIG. 1 shows an inventive cutting instrument 1 compris-
ing an outer tubular cutter 2 which is mounted on a main
body 3. The main body 3 can be used as a handgrip and is
formed accordingly. The outer tubular cutter 2 has an
elongated, cylindrical shaft tube 4 and a hemispherically
shaped distal end piece 12. A cutting window 6 is formed in
the tubular cutter 2 close to the distal end piece 12.

An electromotor (not visible in FIG. 1) is arranged in the
main body 3, which electromotor is supplied via a cable 7
externally outbound from the main body 3. In addition, a
hose 8 exits from the main body 3, which hose is connected
e.g. to a suitable suction device in order to suction out the
interior of the shaft tube 4.

FIG. 2 shows in an enlarged view the distal end region of
the outer tubular cutter 2. It can be seen that an inner tubular
cutter 9 with the cylindrical shaft tube 10 thereof is arranged
in said region in a good axial mounting in the cylindrical
shaft tube 4 of the outer tubular cutter 2. At the point of the
cutting window 6 in the outer tubular cutter 2, the inner
tubular cutter 9 also has a matching cutting window 11.

The inner tubular cutter 9 is driven by the motor in the
main body 3 and rotates around the common axis of the two
tubular cutters 2 and 9. The cutting windows 6 and 11
thereby move relative to each other such that the edges
thereof cut away penetrating tissue. At higher rotational
speeds, there results a very good cutting effect. Material that
is cut away arrives through the cutting windows 6, 11 into
the interior of the inner tubular cutter 9 and is suctioned out
from there via the suction tube 8.

FIG. 2 shows that the distal end piece 12 of the outer
tubular cutter 2 is formed likewise in a hollow hemispherical
shape like the distal end piece 13 of the inner tubular cutter
9. If the distal end pieces 12 and 13 were thus arranged, as
this is described in EP 0 807 413 A1, then the inner surface
of the outer end piece 12 would correspond exactly to the
outer surface of the inner end piece 13 and align flat with the
same.

With this type of spherical surface contact between the
two end pieces 12 and 13, there would result an axial
support, which is necessary and desired; however, also a
radial support between the tubular cutters 2 and 9 results,
which is undesired here at the distal end pieces, since a
redundancy would result together with the other mountings
of the tubular cutters in the region of the cylindrical shaft
tube 4 and 10.

The inventive design according to FIG. 2 ensures that a
support of the tubular cutters 2 and 9 on each other results
only exactly at a point which lies in the axis of the tubular
cutters. The other regions of the hemispherical surface are
held separated, such that no axial supporting contact of the
spherical surface results in the end pieces 12 and 13.

This is achieved in the embodiment of FIG. 2 in that the
inner side of the outer end piece 12 is formed flat in a center
region. This region thus protrudes axially over the inner
spherical surface of the end piece 12 and ensures that
clearance is maintained between the end pieces 12 and 13,
even if, as depicted, the outer surface of the inner end piece
13 maintains an exact spherical shape.

As FIG. 2 shows, in this center region, both end pieces 12
and 13 can be formed identically.

As FIG. 2 also shows, the center regions of the end pieces
12 and 13 are formed as identical insert plates 14. By this
means, the production of the center regions of the end pieces
12 and 13, which require a precise fit, is vastly simplified.
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The insert plates 14 can, e.g., be produced in a manner very
different from the remaining parts of the tubular cutter.

FIG. 3 shows, in a design otherwise concurring with the
depiction of FIG. 2, which design is omitted for graphic
simplification, only the two insert plates; however, in a
different design in this case. The insert plate 14 of the inner
tubular cutter 9 corresponds with the design of FIG. 2. The
insert plate 15 in the outer tubular cutter 2 is flat on the inner
surface thereof, as is also the case for the insert plate 14;
however, in this embodiment it is also flat on the outer
surface, which is depicted here as an example of a possible
embodiment.

FIG. 4 shows a further variant of the insert plates, wherein
the insert plate on the inner tubular cutter is the plate 15,
which is flat on both surfaces, and the outer insert plate 16
is of a completely different shape. It protrudes inwardly with
a bulge 17.

Yet a further variant of the axial mounting is depicted in
FIG. 5. In this case, the outer end piece 12 is formed without
an insert plate. In the inner end piece 13, an insert plate 18
is arranged, which has a clear protrusion 19 in the distal
direction. In this embodiment, the outer end piece 12 can
also be formed with an insert plate, for reasons of simpli-
fying the production, which insert plate would have a
spherical shape on both sides.

All embodiments of the axial support, which are depicted
in FIGS. 2 to 5, result in the same effect, namely a point
shaped contact of the end pieces 12 and 13 exactly at the
rotational axis of the inner tubular cutter 9, wherein the
remaining parts of the hemisphere remain without contact
between the end pieces 12 and 13.

FIGS. 6 and 8 serve to explain an advantageous method
for producing the tubular cutter 2, which can also be used for
producing the tubular cutter 9, which can be formed iden-
tically except for the diameter, as FIG. 2 shows.

This thereby proceeds from a straight piece of tube, the
distal end region thereof is shown in FIG. 6. The example
depicted is the end region of a cylindrical shaft tube 4. The
shaft tube 4 is cut off from an endless tube e.g. using the
straight cutting surface depicted.

The piece of tube 4 is rotatably driven e.g. on a lathe and
the depicted end region is rotatably reformed using a spin-
ning tool, such that that the depicted end is indented to be
increasingly smaller in diameter until the rounded form of
the end piece 12 results as depicted in FIG. 7. For the
indenting, e.g. a straight tool 20 depicted in FIG. 7 can be
used, which is gradually angled increasingly across the
points 20, 20", 20", in order to indent the tube 4 out of the
straight shape according to FIG. 6 into the rounded form
according to FIG. 7.

During this production, an opening 21 remains, which can
be closed by welding or a similar material application
technology. Preferably, however, as is depicted in FIG. 8, a
drilled hole 22 is introduced in the axis of the tube 4, which
drilled hole matches, in the diameter thereof, the outer
diameter of the insert plates, e.g. the insert plate 14 accord-
ing to FIG. 2. An insert plate 14 can then be inserted therein,
as this is depicted in FIG. 2, and fixed on the edge e.g. by
welding.

The insert plates 14, 15, 16, or 18 are exposed to increased
wear at the point of contact thereof, and therefore consist
advantageously of a particularly wear-resistant material, like
carbide or ceramic.

The invention claimed is:

1. A surgical cutting instrument comprising two tubular
cutters arranged one inside another, each of which having a
cylindrical shaft tube, a distal end piece in a hollow hemi-
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spherical shape integrally formed with the cylindrical shaft
tube and a cutting window, wherein the outer tubular cutter
is non-rotatably mounted on a main body and the inner
tubular cutter is mounted in a rotationally driven way
thereon, wherein at least one of the end pieces has, in a hole
surrounding the axis of the associated shaft tube, an insert
plate connected on the edge thereof to the edge of the hole.

2. The surgical cutting instrument according to claim 1,
wherein the insert plate is formed projecting with the center
surface thereof lying towards the other end piece over the
sphere surface.

3. The surgical cutting instrument according to claim 2,
wherein the inner surface of the insert plate is formed as flat.

4. The surgical cutting instrument according to claim 3,
wherein the outer surface of the insert plate is formed as part
of the spherical surface.

5. The surgical cutting instrument according to claim 3,
wherein the insert plates of both tubular cutters are formed
identically.
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6. The surgical cutting instrument according to claim 1,
wherein the hole is formed as a drilled hole arranged
concentric to the axis of the associated shaft tube.

7. A tubular cutter of a cutting instrument according to
claim 1, having a cylindrical shaft tube, a distal end piece in
a hollow hemispherical shape integrally formed with the
cylindrical shaft tube, wherein the end piece has, in a hole
surrounding the axis of the associated shaft tube, an insert
plate connected on the edge thereof to the edge of the hole.

8. A method for producing a tubular cutter according to
claim 7, wherein one end of the shaft tube is indented to a
hemispherical shape until an opening remains, which open-
ing is smaller than the area of the hole, the hole is then
introduced and the insert plate is inserted in said hole and is
subsequently fixed at the edge.
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